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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted In well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 In Its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6, 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling member 12 is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit Is In the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 ci. 4 dwg 
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(54) BAJIblJOBKA RJ\H PA3BAJ1 blJOBHBAHMfl YCTPOftCTB M3 nPOOHTIbHblX TPYB 
(57) Abstract: 

McnojTb30BaHne: rjih paaBanbixoBWBaHHH ycrpowcTB H3 npo<Jiitnt»Hbix Tpy6 (nepeRpbiBaTejiew, noABecoK 
xboctobmkob, (J)HJn>TpoB m t.aO. ycraHaariMBaeirfbix b cKBajEMHe. CympocTb K3o6pereHHH: BaJXbUpBKa 
coAepMHT Koprryc (K) 1 c ueHTparibHbiM KananoM 4, b hjokhcm Macro KOToporo ycTaHoaneH nrryi^ep 5. B 
creHKe K BbinoJiHeHbi yrjiyfrnamn 6h7,b KOTopbrx c nowombio onop 8h9 ycraHOBJieHM TpH Bajiwryiormix 
aneMCHTa (B3). IlpwueM onopu 8 AByx B3 ycTaHoaneHbi b yrjry6jieHWHX 6 K HenoABHx ho , a onopa 9 B3 12 - c 
boimojkhoctwo paAMaribHoro Bb^RMffiCHiw M3 yrvrytinemiH 7. rioABia&HaH onopa BbrnamieHa b sx^e RByx 
3KcneHTpOTHbtx OTHocHTejibHO APY 1 "* APY 1 ^ 3 - UHHMHApoB (Ul 13 h 14. npiraeM U 13 c 6anbinKM AMaMerpoM 
ynnoTHeH oroocHTe/rbHO ctchxm KOpnyca 1, a U 14 c MeHbnmM AnaMeTpow BbiCTynaer b neirrpajibHbtM 
KaHan 4 K h HweeT Kauajibi, coo6inaionjjie i;eirrpanbHbiM KaHaji 4 c rMApaBjuraecxoH KaMepott 18. 
o6pa3oeaRHOft ctchrsmm yrvry&JieHMH 7 m TopneBbiMH noBepXHOCTHMH H 13 w 14 noABSQEHoft onopbi 9. TaKoe 
KOHcrpyKTOBHoe BbmoJiHCHHC BajTbrjoBKH o6ecne*mBaeT D£m> * noBbnueHwe KaHccrsa h na^cMnocTM 
ycTaHOBKH ycTpoficTB M3 npo^tuibiibix Tpy6, a TaKxe noBbnneHne pa6oTocnoco6Hocra caviofi bajikppbkm w 
B03M03KH0cm» pacmHpeHHH AHana30Ha pa6oxiero AwaMerpa. 1 3. n. $-xibi. 4 vm. 



Description |OnncanHc B3o6pereHH5i]: 



M3o6pereHMe othochtch k o6nacxn 6ypeHKH u KamrraribHoro peMoura He<JrrHHbix m raooetAX cxBajttini m 
npe^Ha3HaMeHo t b HacTHocrK, p/w passanbuoBbieaiwi ycrpoflcTB K3 npo<J>nnbHbix rpyti, ycTaHaHnHBaeMbix 

B CKB2JKHHC npM M3OJ1H0WM 30H 0CJT07KHCHHH, B03HHKaiOIHaX B npOlJCCCe 6ypeHHH CKBaJKHH M IipH 

DoccTaiioaneiiKM repMerjWHocrH o6ca/n*bix ko/iohh. 

W3Beeraa BanbupHsa jyin p aaBanbi^oQbLBauHH ycrpoitcro H3 npcxJuuitHbix xpy6, co^epaaman Kopnyc, 
npwcnocoGjicHHbi ft n/ra ccx^whchhh c kojiohhoh 6ypmibHbix rpy6. c i^cHTparibHbiM KananoM n 
yr/iy6jicHHHMK b ctchkc, b Roropbrx ycTaHOB/icHW c noMombJO onop Tpw BanbuyioinHx 3JicMeHTa. 

He^ocraTKOM aroro ycTpoficTBa hujl>ictch to. hto Banbuyxuniie aneMCHTbi npu pa3Bajibi|pBbiBaHsai Tpy6u 
noA p^tftcTBweM ynpyroro 3/ieMeHra iioctohhho HaxonsrrcH b o^hom nonomeHHtf. noarowy npw 
hco6xo^hmocth cmi3KTb panrcajibHbie Harpy3iat Ha npo4»H7ibHfarii nepcKpbTBaTCJib npw ero ycraHOBKe b 
cKBajKHHe, HanpwMep, npw pevfoHre no Bpe jk^chhm o6ca^Hoii kojiohhw b BHjje meneaofi nep$opauHw f flaHHan 
BantiUOBKa HcnpMMCHHMa, nocKOJibKy H3-3a hcboomokhocth cioueeHHH patfwanbHOH HarpyoKH Ha o6caRHyio 
KonoHHy npoHCxonwr ee ^anbueinnee paapytneHMc. 

3a^aueM M3o6pe-reioin HB/raerc« noBbmiemie Kauecrsa k HaneiKHOcrw ycraHGBXH ycrpoHCTBa W3 
npcKjjMJibHbix Tpy6» ycran aannBacMbix b cKoa^EHHc npw h3qjihuhm 3oh ocnojKHeHKH, B03HMKax>mwx b 
nponecce 6ypemtH cKBa?&KH, k npn BoccraHOBneHHH repMeTHWocTK o6canHbix kojiohh, a Tamse noBbrmeHHe 
HaflCKHOCTH m paoorocnocotfHocTH Banbi^oBfUf h o6ecneMeime bo3MO«hocth pacmnpeHMH HHananoHa 
paooMcro nnaMerpa 6e3 iomchchmh ;n*aMerpa Kopnyca flaimoro Traiopa3Mcpa caMofi BanbuoBKH. 

TexHHMecKHH pe3ynbTaT flocTHraercH tcm, wo b BanbupBKe jxpsi pa3BajibupBbiBaHM* ycrpowcTB hb 
npo4nuihHbtx rpy6. coAepjsameii Kopnyc. npMcnoco6neHHbrii pjin coeAKHeHHH c kojiohhoh 6ypmibiibix Tpy6. c 
ueirrpanhHbtKf KatrajioM m yray6neHiWMH b ctchkc b Koropbix ycraHOBJieHbi c noMombjo onop Tpw 
Ban bnyioiunx aaeMCHra, onopa onHoro Bajibi^nroinero aneMeHra ycranoaneHa b yrviyGneHHn Kopnyca c 
B03MomHocTbJo panwanbHoro BbujBiUKeHjtH H3 Hero. Pa^viajibHo non, bh jk nan onopa BbujBHKHoro 
Banbnyromero aneMeHTa mojkct 6biTb BbmojiHeHa b bhrc flByx ^HaMerpantHo pasHOBenowKKx uiimiHnpoB, 
9KcneHTpiraibAx oTHOCMTejibHO npyr npyra. npmeM uwjihhrp onopbi c 6ojibajm* nsiaMerpoM ynnoTHai 
OTHOCHTCJibHO Kopnyca h o6pa3yer co crcHKaMH yr/iy&neHMH rMflpaanKMecKyio KaMepy, coo6n;eHHyK) c ero 
ueHTpanbHbiM KananoM. 

Ha 4>nr. 1 npeflcTaaneH o6domm bm^ BanbupBKn; Ha <j>nr\ 2 pa3pe3 A-A Ha <Jht. 1; Ha 4>wr. 3 pa3peo B-B Ha 
$mt, 1; Ha <frnr. 4 o6ca^Ha« KOJioHHa c ycraHoaneHHbiM npcx))jmbHbOvi nepekpbiBareJieM c noKfoujbio 
onHCbiBaeMOM nanbi;ooKn. 

Banbi^OBKa n/m pasBanbqpBbiBaHMH ycrpoHcTB ro npo^nnbHbrx Tpy6 conepjKirr Kopnyc 1 c pe3b6oft 2 fjjm 
npiicoe^UHeHHH ee k KonoHHe 6ypnnbHt»ix Tpy6 3 h ueHTpanbHbiM KaHajioM 4, b hvdkhgja qacni KOTOporo 
ycraHOBTieH niTyi^ep 5. B creHKe Kopnyca 1 BbmaraieHbi yr-JiyfxneHHH 6m7,b KOTopbDC c nowou^bto onop 8 m 9 
ycraHOB/ieHbi BanbuyionQse aneMeHTbi 10, 11, 12. IIpiiMCM onopbi 8 fleyx Barxbnyion^TX ajieMeHTOB 10 h 11 
ycraHOBneHbi B >rviy6jieHifHX 6 Heno/jawmwo, a onopa 9 Bajibuysouicro 3/ieMCHTa 12 c BO3M07KH0CTbio 
pa^MajibHoro BbiflBHKCHiw w3 yrny^/iemtH 7. YloRBVUKHasi onopa 9 BanbJ^yiO£oexx> ojieweHTa 12 Btmomiena b 
BM^e Asyx 3KcueHTpiiMHbix oTHoCHTejibHoro npyr npyra muutH^poo 13 h 14, KMCJom^fx paaHbie nMaMcrpbi. 
rippraeM muiHHnp 13 c 6anbnmM ^HaMerpoM yiuiOTHeH OTHOCMTejibHO ctchkh Kopnyca 1 c noMombio 
yiuioTHeHHH 15. a uwrnmnp 14 c MeHbnmM n^MaMerpoM BbicTynaex b ^cHTpanb«btH Kan an 4 Kopnyca 1 uepea 
OTBepcTHe 16, BbmonHeHHoe b creHKe, n KMeer KanariBi 17, coo6n^aioin^ie neHTpanbHbra Kan an 4 Kopnyca 1 c 
rHnj>aB/iHuecKoa KaMepoH 18, o6pa3OBaHH0H crciiKaMii oTBepcrwH 16, yrnyojiemiH 7 b Kopnyce 1 m 
TopueBbUwOi noBcpxHocTHMM ininHHffpoB 13 vi 14 no^BdxiHo if onopbi 9. 

Pa6oTa BanbnoBKM noHCHHcrcH Ha npHMepe DoocTaiioRnemiR repMeTHMHocTM oocannou kojioidim npw 
o6pa30BaHHH b new TpeujHHbi . 

B 30ne 19 napymeHKH repMerwunocTM o6ca^HOM Konomiu 20 npe^BapirrenbHO ycran anniTBaioT 
nepexpbtBaTenb 21 W3 rrpcx^MJibUbix Tpy6, nyreM pacimipeimn ero naanemieM xh^kocth. 3areM Ha KonoHHe 
6ypnJibHbix Tpy6 3 BHyTpb nepeKpbiBaTejin onycKaioT BanbuoBKy w BpaxneHneM, c noRaMtik bhk3 kojxohhw 
6ypvui bnwx xpy6 3, HaHMHaiox paoBanbupBbiBaTu npo^w/ibiibie Tpy6bi nepeKpbiBaTe/iH 21 c o^HOBpeiaeHHOM 
npoMbiBKoii >KM^KocTbio, 3aKawBacM0M b Tpy6bi nof\ ^aanenneM. llpw 3T0M, b neHTpanbHOM Kaitane 4 
Kopnyca 1. 6/iaro^apR HanwMiao uiryuepa 5, ^aaneiaie »MflxocTM B03pacraeT w, B03^eMCTBy^ wepe3 
oroepcTMe 16 b creHKe Kopnyca 1 m Kananbi 17 b u>vuuiApe 14 iio^dmjkiiow onopbi 9 Ha ropueBbte noBCpXHocTM 
UMmni^poB 13 n 14, Bbt^nwraer BanbuyrotnHH aneMeirr 12 H3 yrny6neniOT 7 Kopnyca ^o ynopa b creHKy 
nepeKpbiBarejiH 21. Oahobdcmchho ueubiA Olefin we Banbuyiomwe 3/ieMenTw 10 w U TaK»e yraipawrcH b 
CTCHKy nepeKpbiBarenn. I^anee, BanbuyiomHe aneMeHTbi no^ fleMCTBHeM co3^aHHOH paAnanbHoii Harpy3KM. 
npoKarbiBancb no raiyrpeiQieit noocpxiiocTM npo^iuibiibix rpy6, paoBa/ibupBbiBaior mx m ruiorHO 
npHKarbXBaioT k creHKe o6ca^HOML Konoinibi 20. ripn nonxoAe k 3one 19 Hapymcmtn repMeTWMHocrw o6caA«oM 
Konomibi 20 ^aivieniic npoMbiBo^ioii mw^KocTw cnHxtaioT mmihim:uil.hop€, npw KoropoM He npoMCXonwr 



bwahtokchjw pa^ajifcHO-nojjHHTKHoro Banbqyioinero aneMeHTa 12 to Kopnyca 1. h pa3BanbuoBUBanne 
npcx^miticuc xpy6 Bcpyr ro o6pa3oeaioiK waiuMMajihJioro flwaweTpa flByMH cMesubmn HeBhi^roi jr hi> imm 
oaabuyiornHMM aaewcHTOMM 10 h 11 h BbiABHraioa^iMCH 3/ieMenroM 12, Kor^a oh Haxo^MTCJi B hcxo^hom. He 
BbUXBHHyroM nojioraeHMH. IlpM 3 tdm pe3b6oBbie coe^HHeHKH rrp<xj)mibnbix xpy6 nepexpta Baxe/iH 21 TaKHc 
pacmMpmoTCfl j;o BHyTpeHHeno flwaMerpa npo^nnbwtjx Tpy6, o6pa3yeMoro rrpw hx pa3Banbu;oBt>i oarotH b 
30HC Hapymamn, hto cmuKaer no MMHHManbiioM Bejiwuraibi naaneniie Ma cxeHKy o6ca^HOM KOJioHHbi 20 b 
30He 19 HapymeHMfl ee repMeTwuHoerw. 

riocne npoxoxneHHtf 3ohw 19 uapyineHUH repMerwuHOCTH . rne onaciiocrs pa3pyraeHMH o6ca#HOM RonoHHbi 
orcyrcTBycT, BHOBb nonHH&iaiOT ^aancHHe npoMbiBOMHofi jruhkocxh h paoBa/ibnpBW sarnie nepexp bt Baxen h 
BenyT no TexHojiorwM, onucaHHofi Bbnne. 

no OKOHMaHHH paDBaJibpoBbiBaHHH KOJiOHHy 6yparibHbix Tpy 6 3 c BanbuoBKOH nonHUMacor H3 cKBauKHHbi. 



Claims l<Dopwyjia H3o6peTemi5iJ: 



1. BantiUOBKa pjin p a3 Baribno BbioaraiH yc-rpOMC-ro w3 npo^wnbubix Tpy6, co^epman^an Kopnyc, 
npHcnocodneHHbiH pjix coejiwicHan c KanoHHoii 6ypiuibHt>tx Tpy6, c ueirrpanbhHbiM KaHanoM w 
yrjijrfijiennHMH b crreKKe, b KOTopbix ycraHoanejibi c noMonjbio onop Tpw Danbqyioinnx aneweHTa, 
otjihh aio mancH tcm, hto onop a onHoro BanbiQnonieno aneMCHTa yeraHoancHa b yr/iydncunn Kopnyca c 

BO3M0JKH0CTbIO pa^HanbHOPO BblJ^BIDKeHIU? M3 HCTO. 

2. BajibuoBKa no n. 1, otjihm awnjancH xeM, mto paflna/ibno no/jemaHaH onopa Bt>iff&umuor<o esjibijyioinero 
aneMeirra Bbmojnicna b bhj^c flByx jjwaMerpanbHo pa3H0BeJiwKnx ibutkhrpob. 3KCneHTpHHHbix OTHOCirrenhHO 
flpyr flpyra, npuneM rpcmn^p onopbi c 6onbumM jjnaMerpoM ynnoTHCH omocirrcnbHo KOpnyca w o6pa3yeT co 
CTCHKaMH yrnydneHHH b Kopnyce m^paafimiecKyio Kawepy, coo6m,eHnyx3 c cro ueHTpanbHbiM KaHanoM. 



Drawing(s) IMcpTCXMj: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 

The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A- A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 1 8 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. In and for the State of Texas 

My commission expires 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 




